The Amphibia, of all the vertebrated animals, afford to us the readiest means of investigating the difficult subject of Impregnation by actual experiment; and it is only, perhaps, by combining experiment with careful observations on the physical conditions that affect the development of the germ, and comparing these with the facts of the natural history and instincts of the species, that we may hope, ultimately, to obtain some further insight into this one of Nature's most hidden secrets.
the condition of the ovum in the Amphibia through its earliest changes, and also before and ^immediately after impregnation, and to detail experiments made with a view to learn by what means its fecundation is effected ;?and in a future communication I propose to trace the development of the embryo from the time of fecundation to that of its liberation from the ovum, in the two chief divisions of the class,?the tailless and the tailed Amphibia. The subjects thus naturally form two series?Impregnation^and Development.
IMPREGNATION OF THE OVUM.
The history of what we can now prove to be the agent of impregnation, the spermatozoon, deserves to be especially noticed. Although great attention has been paid by physiologists during the last thirty years to almost every point of inquiry connected with the production and physical composition of the seminal fluid of animals, and its relation to the fecundation of the ovum, we have remained to the present time without any acknowledged proof either of the part which the different constituents of this fluid take in impregnation, or of the mode in which it effects impregnation. This But from the altered form of her body it was evident that the ova had passed, or were at that time in the act of passing, into the oviducts. I then placed her in a vessel with others, some of which were males, but not one of these joined with her. Nevertheless, on the 6th of April she cast her ova, without having paired, and died on the following day. On examination after death, I found that the whole of the ova had left the ovaries, all of which, excepting only two still free in the cavity of the abdomen, had passed through the oviducts without any intercourse with the male. The oviduct commences in this dilated orifice, as a narrow tube with thick muscular parietes and with a thick mucous lining. It passes at first upwards and forwards, confined to the peritonaeum, and then outwards above the base of the lung, gradually increasing in its dimensions. Immediately after it has passed the lung, it becomes more enlarged, and as it passes backwards to the side of the spine forms many convolutions, which end in the dilated oviduct or common receptacle for the eggs ready to be deposited.
The commencement of the oviduct in the Newts is very similar to that of the Frog. In the Triton palustris it differs only in the entrance being larger, and situated more to the side of the body, and above the lung, to the base of which, as well as to the peritonaeal investment of the heart, it is confined, as in the Frog; but it has a more free communication laterally with the common cavity of the abdomen than in that animal.
The ova escape from the ovaries into the cavity of the abdomen among the viscera both in the Frogs and Newts, and the remains of the white patch when this has not already disappeared, is completed by passing through the middle of the yelk ; which is thus divided into two portions. This first division occupies from twenty to thirty minutes before it is finished, and it is not until then that a second fissure is commenced.
I have not had any opportunity of proving whether this division is the direct result of subdivision of the central vesicle, and the attraction of the yelk-cells in equal proportions around each division of that body, as believed by Kollikek,! and, as it seems fair to infer, is the case; but in addition to the observation by Professor Shari?ey,J that the contraction of the entire yelk at the commencement of these changes, and the movements he has observed among its granules as they proceed, are in favour of this opinion. I may remark that the extension of the yelk of the Frog's egg in a direction transverse to the first cleavage, may also be advanced as conformable to the same view. It is further supported by the fact which I have seen in the egg both of the Frog and Newts, that before the second or crucial cleavage is commenced the yelk becomes contracted, so that the first cleft for a time is almost imperceptible while it is extended in the transverse direction, or line of axis of the first division, after which the second or crucial cleft is commenced.
To this I may add another fact which appears to be equally significant, and which occurs in the unimpregnated eggs both of the Frog and Newts, but more especially in the latter. Although no recedence of the yelk from the vitelline membrane takes place in the unimpregnated egg of the Frog, it becomes, nevertheless, slightly oval after the first few hours, but returns to its original shape some time afterwards. But the unimpregnated egg? of the Newts is not only separated from the vitelline membrane, but also is depressed, and has a * Loc. cit.
-j-Muiler's Archiv, 1843. J Quain's Anat. fifth edition, 1848. ? Or, ijossibly, partially impregnated.
on the Impregnation of distinct pit in the centre of its upper surface, and also assumed an obtuse oval form, both which it retains, when the egg is preserved in water, until decomposition has commenced.
Changes in the impregnated and unimpregnated Ovum compared.?Having traced the egg impregnated by natural union of the sexes through its first period of development, I was able to compare the phases it exhibits with those of the artificially impregnated, and these with the appearances in unimpregnated eggs of the same brood, placed under precisely similar circumstances with reference to light, heat, air, water, and locality. The ova experimented on were all procured from the same female, and the seminal fluid from the male with which she was paired, and at the time the female was about to spawn.
Spallanzani obtained unimpregnated eggs of the Frog for his experiments by opening the body of the female and removing them from the distended oviducts. This mode is exposed to the objection, that in the removal of the ova they are liable to be brought into contact with the blood of the animal from the cut vessels, and that the ova thus obtained may not be the most mature, and fitted for experiment. It seemed desirable, therefore, to obtain them by another mode,?the total withdrawal of the influence of sensation, and power of tension in the muscles by division of the spinal cord through the medulla oblongata. The The influence of temperature is thus as marked on the impregnation of the ovum as it can be proved to be on the future development of the embryo. Impregnation is accelerated, and its occurrence also is more certain in a high than in a low temperature. In the latter it becomes retarded and is less determined.
This applies equally to the susceptibility of the ovum, and to the fitness of the impregnating fluid to effect impregnation. But 
